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Involving potential users in application interfaces design allows us to identify key 
issues that can be addressed in the interfaces design. This work tends to evaluate 
Tabletop application interfaces. It aims to figure out how involving users can 
enhance and optimize collaboration applications interface design. In this work, the 
test methodology was explained by undertaken pilot study, followed with user 
testing.   
The objectives of this report are to choose tabletop application interfaces that could 
support collaborative work, to conduct user testing on the interfaces chosen, and 
finally to propose design recommendations based on the these findings. 
Expected findings will be collected using users’ testing methods which include 
preparing test plan, creating users’ tasks, recruiting users which they are required to 
complete several list of tasks having them interact with selected applications and 
record their interaction, analyze test findings. A list of recommendations will be 
drafted and the more usable smart device will be established. 
The overall process was timed in order to measure the task completion speed and 
effectiveness of the task list completion obtained by the participants. The sample 
size is thirty participants where each user test may take up to fifteen minutes. All 
feedback given by the users will be recorded and analyzed to achieve the research 
objectives. Initial findings indicate that evaluating tabletop application interfaces is 
a complex process which requires deep analysis of the users’ behaviors toward 
these applications. 
There will be no software development at the end of this project thus; this project 
will be heavy investment into the process of testing and analyzing the findings. 
There will also be a quantitative set of guidelines to improved interfaces design. 
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 CHAPTER 1 
INTRODUCTION 
1.1 Background of Study 
 
This dissertation is built on the field of Human-Computer Interaction (HCI), which 
is concerned with the study of the technology that supports collaborative activities 
from user’s perspective. Identifying design issues relevant to collaborative interfaces 
on selected applications by involving actual users to evaluate their interactions with 
these applications, and present their test outcome. This work will be concluded by 
proposing designing recommendations and identifying directions for future research 
on collaborative interaction techniques. 
Nowadays, interactive applications are used in all domains and sectors. Therefore, 
obtaining usable and useful applications became an increasing challenge faced by 
Human-Computer Interaction (HCI) community. This challenge became more and 
more important especially when it involves collaborative aspects. Therefore, the 
HCI community has elaborated numerous works during the last two decades. Such 
works aim partially to promoting user interface utility and usability tools and 
approaches for UI design and evaluation. The techniques of evaluation can be 
classified following different criteria. 
With the initiation of tabletop interaction, collaborative activities are better 
supported than they are on single-user PCs because tabletops provide a shareable 
physical space, and interaction with digital data is more embodied and socialized. 
User testing used to evaluate the interaction of the human with the computers for the 
purpose of identifying aspects of this interaction so that they can be optimized and 
improved to increase user’s usability. Involving users is a standard practice in the 
field of Human – Computer Interaction as a way of understanding user’s point of 
view by assessing their interaction and visualization methods with computerized 
system.  
 However, the adoption of user involvement within visualization has taken some time 
because it has some unique challenges. Part of the reason is that Software 
Engineering community in the past 30 years has taken quick steps towards changing 
our lives both in both of our professional and private life. Technology is developed 
to be used by the masses and much of the developed technology is not as easy to use 
as it should be. 
The test situation consists of a voluntary participants thinking out loud while 
performing tasks using the selected applications. An evaluator analyzes the user’s 
interaction with these applications and detects usability problems; evaluator arranges 
the usability test and manages technical aspects of the study as well as 
communication with the user. When usability test sessions have been completed, 
findings will be analyzed and recommendations based on these findings will be 
proposed to improve the interfaces design. 
 
1.2 Problem Statement 
 
1.2.1 Problem Identification 
 
Tabletop applications are designed to give their users a new experience of 
combining real-world work surfaces with computational interaction, allowing them 
to collaborate over multi-touch displays while they are still maintaining a co-
located face-to-face working style. These applications have several advantages in 
defining new ways of collaborative interaction between multiple users 
simultaneously. However, users get frustrated when interacting with tabletop 
applications because these applications are not meeting their expectations due to the 
focusing of software developers on software functionality development with less 






 1.2.2 Significant of the Project 
This project focuses on identifying usability problems that users my encounter when 
using tabletop applications. 30 voluntary participants will be tasted on three 
collaborative applications on Microsoft Pixel Sense tabletop. The findings obtained 
from the users shall be analyzed and proper designing recommendation will be 
included to enhance users’ performance. 
 
1.3 Objectives and Scope of Study 
 
1.3.1 Objectives 
 To choose tabletop application interfaces that could support collaborative   
work. 
 To conduct user testing on the interface chosen. 
 To propose design recommendations based on the findings of the users 
testing. 
1.3.2 Scope of Study 
The concern of this project is to enhance the performance of user experience on 
selected applications. Microsoft Pixel Sense is the domain of the project. The 
systems that will be evaluated have different tasks which required the user to 
perform in order achieve the required tasks. 
 
1.3.2.1 Tools 
Microsoft Pixel Sense allows a display to recognize fingers, hands, and objects 
placed on the screen, enabling vision-based interaction without the use of cameras. 
The individual pixels in the display see what's touching the screen and that 
information is immediately processed and interpreted. 
 
 
 1.3.2.2 Participants 
The participants are ideally recruited from the target end user groups. Thus, 30 UTP 





1.4 The Relevancy of the Project 
Currently, most user interfaces in Tabletop are evaluated through techniques that 
require UI expertise. In heuristic evaluation, UI specialists study the interface in 
depth and look for properties that they know, from experience, will lead to usability 
problems. In addition, they may carry out usability testing, in which the interface is 
studied under real-world or controlled conditions, with gathering data on problems 
that arise during its use. These tests can offer excellent opportunities for observing 
how well the situated interface supports collaborative environment for users. 
 
1.5 Feasibility of the Project within the Scope and Time Frame 
This project includes literature review; background of the project is studied, 
evaluating the selected application interfaces with 30 participants to enhance the 
user experience based on the result of the evaluation. Writing of the Final report, the 
project can be easily done during this time border. 
Thus, the development of this project is technically feasible; all the resources needed 











2.1 Collaborative Work 
With growing complexity of computerization in most recent era, interaction 
between humans and computerized systems has shifted from humans using 
computerized tools to humans and computerized systems “collaborating” with each 
other. [1] 
 
L.G Terveeen [2] stated that collaboration is a process in which two or more agents 
work together to achieve shared goals. Moreover, Collaboration is involving at least 
one human and one computational agent. 
 
Unlike S. Puntambekar [3] who defined collaboration as a process, in which two or 
more participants of one organization or different organizations will communicate 
and interact dynamically, self-adaptively and interdependently for a common aim 
or task. In collaborative interaction activity, each individual brings his own 
divergent information, knowledge and understanding into a collaborative 
environment, and this information, knowledge and understanding will be shared 
with the other participants via collaborative interaction. 
 
The most important goal of collaborative interaction is to transfer collaboration to 
cooperation. Group of users often have shared information needs for example, 
business colleagues need to conduct research relating to joint projects and students 
must work together on group homework assignments. 
 
Analysis of collaboration tends to focus on verbal and physical behaviors that 
people use to mediate collaborative activity [4]. The amount and type of explicit 
communication can indicate the degree of collaboration [5]. A study [6] suggests 
various types of talk patterns are important in collaborative activities around 
 tabletops. Jamil et al. [7] discuss how different tabletop designs lead to different 
talk patterns during collaborative activity. Similarly, Harris et al. [8] present results 
from a comparative study of multiple-touch on a tabletop activity. Physical 
interaction is also important in collaboration analysis. In a study presented by 
Hornecker et al. [9], they demonstrated that large tabletop provided users with 
opportunities to organize objects physically in space in order to support 
collaborative activity. The size of the surface also allowed each member to be 
visually aware of other members’ activities. 
The ability to collaborate has long been a key to the successful completion of tasks. 
With the availability of current networking and computing power, the creation of 
Collaborative Working Environments has allowed for this process to open up new 
possibilities to solve problems. 
 
2.1 Multi-touch Displays 
 
There is much motivating work reflecting the role of multi-touch in enhancing 
collaborative interaction. However, for the purposes of this project, the use of 
multi-touch tables to enhance collaborative interaction is considered. 
The possibility of multi-touch technology is to enable collaboration interactions, 
which allow small groups to interact simultaneously. This possibility might be a 
result of the ability of multi-touch tables to provide equal opportunities for 
collaboration in group work [9]. 
Multi-touch displays are suitable for information visualization when a group of 
people collaboratively use the information to work together and achieve a single 
goal. The group interactions that result from using multi-touch display can be 
highly valuable. Tabletop interfaces can provide a large shared display while 
concurrently accommodating natural and direct interaction from multiple users 
through touch detection [10]. 
M. R. Morris [1] conducted a research study to investigate the effectiveness of 
utilizing multi-touch tabletops to enhance collaboration during group interaction. 
The finding was that multi-touch tabletops were particularly useful in enhancing 
 group awareness. As a result multi-touch tabletops enhance knowledge and 
experience sharing among group members. 
Harris et al [11] observed in another study the variation in group task performance 
between single and multi-touch tabletops. Multi-touch tabletops enhance task 
performance, unlike single-touch tabletops. For example, people can achieve more 
results together than they could do working alone, yet, people can develop social 
and communication skills working with others. Awareness was distinguished as one 
core dimension of collaboration and it was defined as an ability of individuals 
working together to gain some level of understanding about each other's activities 
and context. Individuals are being informed through awareness about specific 
aspects of group members, such as where group members are, what they are doing, 
what they are interested in, and so on 
 
2.1.1 Benefits of using multi-touch technology 
 
Many studies have shown the benefits of using Multi-touch technology to enhance 
collaborative interaction.  It is a promising technology that can facilitate 
collaborative work. They offer new possibilities for interaction between human and 
computers. Researches from different educational backgrounds are exploring this 
and they indicated that multi-touch environments can be successful due to the 
intuitively and neutrality of the human interaction through touch. [12] 
 
It has the future to replace traditional input devices with an “invisible” interface 
that enables new opportunities of interacting between multi-touch technology and 
humans. Being able to “thumb through” a stack of digital papers provides 
compelling experience that ensembles interaction with physical objects, while at the 
same time providing users with the functionality of digital tools. Moreover, large 

















An interactive computer display that keeps track 
of multiple users by differentiating between their 
touch could lead to safer vehicle controls and 
smarter video games, its makers claim. 
The system transmits distinct electrical signals to 
different areas on the surface of the screen. When 
a user makes contact with the screen the relevant 
signal is sent through their body and picked up by 
a receiver located in their chair. 
Circle Twelve Inc, 
MERL 
Microsoft Windows 
for embedded systems 
SUR40 an interactive surface computing platform that 
allows one or more people to use touch and real 
world objects, and share digital content at the 
same time. 
Microsoft, Samsung Microsoft Surface 1.0 
ReacTable The ReacTable is an electronic musical 
instrument with a tabletop Tangible User 
Interface The React Table is a round translucent 
table, used in a darkened room, and appears as 
a backlit display. By placing blocks 
called tangibles on the table, and interfacing with 
the visual display via the tangibles or fingertips, 
a virtual modular synthesizer is operated, creating 







TouchLight The TouchLight can both record and project 
simultaneously, and due to its 3D capabilities can 
be used almost as a mirror. This same principle 
could be applied to link two TouchLights together 
allowing two people anywhere in the world to 
communicate with each other as if they were 




for embedded systems 
 2.3 Existing Multi-touch Tabletop Collaborative Applications 
Tabletop displays for collaborative workspaces introduce a new set of challenges. 
Applications for desktop computing are traditionally designed for a single user, 
while tabletop displays are ideally suited to support multiple users on one site 
working shoulder to shoulder. 
 
Table 2.2: Example of Tabletop applications 
Application Name Application Description Application Developer(s) 
Spel Lit[aab] It fosters literacy skills at elementary 
school students. 
F. Scharf, S. Gunther, 
T.Winkler, M. Herczeg 
We Search [ab] collaborative Web search system to 
enable users to search as a group 
simultaneously 




2.4 Human Computer Interaction Evaluation Methods 
 
Human-computer interaction is the study of people, computer technology and ways 
these guide each other. Human-computer interaction governs how we can get the 
most of this technology. This required us an understanding of at least three things: 
the computer technology, the people who interact with it and what is meant by 
more usable. We need to assess our designs and test our systems to ensure that they 
actually behave as we expect and meet the requirements of the user. This is the role 
of evaluation 
The HCI of one person using one computer is the mental computing, but the 
collaborative interaction is the social computing. So, to “collaborative interaction”, 
the “interaction” is a process which is form data awareness in physical space to 
information awareness in information space and arriving to the cognitive space of 
human. The “collaborative” is an activity that multiple implement the interaction 
process in social space. Collaborative interaction link the collaboration in social 
layer to the common HCI involved with physical layer, information layer and 
 cognitive layer. The four-layer hierarchy model is shown in organization composed 
of multiple. The participants in the organization will interact with the computers 
together, but as different roles. Computers afford the needs in collaborative activity 
to the participants through the groupware, which can achieve the share of 
awareness, understanding and knowledge. 
 
From a computer science perspective, the focus is on interaction and specifically on 
interaction between one or more humans and one or more computational machines. 
The classical situation that comes to mind is a person using an interactive graphics 
program on a workstation. But it is clear that varying what is meant by interaction, 
human, and machine leads to a rich space of possible topics, some of which, while 
we might not wish to exclude them as part of human-computer interaction, we 
would, nevertheless, wish to identify as peripheral to its focus. Other topics we 
would wish to identify as more central. 
WeixiangXu and Xumin Liu suggest [14] that evaluation should not be considered 
as a single phase in the development life cycle. In an ideal world, evaluation should 
occur throughout the entire system development life cycle especially in the 
maintenance phase, with the results of the evaluation feeding back into 
modifications to the design. Generally, evaluation has three goals: to assess the 
extent of the system’s functionality, to evaluate the effect of the interface on the 
user, and to detect any specific, defects in the system. 
[15] Explains the concern of Human – Computer Interaction originates in the need 
to exploit scientific–technical innovations for the human tool-using activities. It 
aims at improving the appropriateness of the technological solutions. 
The interaction between user and computer has drawn researchers’ attention for 
some time. It is assumed that strong participation of potential users in the design of 
system development and maintenance would lead to successful outcomes in terms 
of usage, greater user acceptance, and increased user satisfaction. 
 
 
 2.4.1 Analytical Approach 
Evaluators use the resources provided by Heuristic Evaluation to identify weak 
elements of a design from users’ point of view. 
2.4.1.1 Heuristic evaluation 
Heuristic evaluation is a method to evaluate any user interface (UI) by using a list 
of heuristics or guidelines. Ideally, two or three people independently evaluate the 
UI using the heuristics so that the usability issues that each person finds can be 
compared. 
Aesthetic and minimalist design: Dialogues should not contain information which 
is irrelevant or rarely needed. Every extra unit of information in a dialogue 
competes with the relevant units of information and diminishes their relative 
visibility. 
2.4.1.2 Walkthrough 
Walkthrough involves one or more evaluators exploring an interface by going 
through a pre-determined set of tasks and assessing the understandability and ease of 
learning for each task. During the walkthrough of a task, the evaluator (s) attempts 
to address problems users encounter during the process while examining each action 
required. 
 
  2.4.2 Empirical Approach 
It focuses on evidence of good or poor usability. Empirical approach is observation-
based investigation seeking to discover and interpret facts, theories or laws that are 
related to human interacting with computers. It uses project-specific resources such 
as test tasks, users, and also measuring instruments to expose usability problems 




    2.4.2.1   Pilot Study 
Before proceeding with testing the participants, background questionnaires forms 
along with task list forms, nondisclosure and confidentiality agreements form and 
documentation prepared and checked. 
Prior to the first test session, Pilot test was conduct to avoid any last minute 
technical issues or changing in the scenarios or any other related adjustments. 
The pilot test consists of: 
 Testing the equipment 
 Making sure the questions and scenarios are clear to the participant 
 last minute adjustments 
 
Pilot study will be conduct as a self-assessment of the selected application as well 
as reviewing related work that have been done on similar field. Heuristics 
evaluation will be adopted in conducting this research, with slightly modification 
on its concepts to fit on the requirements of this work. 
 
2.4.2.2 User Testing 
User testing is a research method for evaluating effectiveness, efficiency and 
satisfaction of selected application interfaces from user perspective. The applications 
interfaces being tested will be tested to address the problems that users will have 
during the course of the experiment .The foundation of user testing is to ask users to 






 CHAPTER 3 
METHODOLOGY 
 
3.1 Research Methodology 
The figure is an illustration of the work flow of the research as well as key 
milestone work that will be followed in carrying out this project. 
 
 






 3.2 Qualitative Analysis 
The purpose of this phase is to determine the project title, problem statement and 
project objectives as they are have been mentioned in deep detail manner in the 
introduction chapter of this report. Planning involves the details planning of the 
working progress timeline and types of technique will be taken next. 








Description of the Application Snapshot of the Application Interface 
#1 Scatter Puzzle It shows an implementation of the 
Scatter View and Surface List Box 
controls to create a simple puzzle 
game allow the users to adjust the 




It enables users to demonstrate some 
of the scenarios made possible by 
using the application’s controls. 
Some of these controls include finger 
to write, draw, erase, and paint over 
photos and videos. This application 
allows multiple users to interact with 




Bing is a search engine that identifies 
images that correspond to keywords 
specified by the users. It enables 
multiple users to interact with search 
results simultaneously.  
 3.3 Quantitative  Analysis 
The purpose of this phase is to review the related works been done on the field of 
user testing methods. Below are the main tasks that are required to be performed by 
users on each application. 
 
Table 3.2: Main task those are required to be performed by users 
Task Description of the task 
Selection Selecting objects based on 
required actions 
Translation Moving objects from one 
point to another  
Rotation Rotate objects either 
clockwise or anticlockwise  
 
3.4 Experimental Phase 
The experimental situation consists of a voluntary participants thinking out loud 
while performing tasks using the applications being tested. An evaluator analyzes 
the user’s work and describes usability problems; evaluator arranges the usability 
test and manages technical aspects of the study as well as communication with the 
user. When usability test sessions have been completed, findings will be analyzed 










 3.5 Analyze the findings 
After expected findings are collected, they will be analyzed in a deep manner. Time 
and task completion rate will be the metrics to measure to users test speed and their 
effectiveness completing tasks. The process will be very simple and will be iterated 
if necessary. All feedback given by the users will be recorded and analyzed in an 
effort to achieve the research objectives. 
After that, design recommendation will be proposed based on analysis of the 
findings that are obtained by users. These recommendations will serve as guidelines 
to improve User Interface Design of the selected application as well as it will help 
future studies that tend to focus on Human-Computer Interaction field that are 
concern with Tabletop application interfaces design. 
  
 3.6 Project Timeline (Gantt chart) 
Table 3.3: Project Timeline 






September October November December 
Plan the test Week 1 
Week 2 
   





Project objectives and scope of project  Week 4   
Create tasks  Week5   
Reviewing related works and 





Conducting the evaluation   Week8  
Analysis of User Testing findings   Week 9  
Pre-SEDX   Week10  
Submission of Dissertation    Week 12 
Submission of Technical Paper    Week 12 
Oral Presentation    Week 14 
Submission of Project Dissertation    Week 15 
 
Milestone: 
The important key milestones of this project are submission of progress report, 
Poster presentation and Pre-EDX and preparation of the final dissertation. The most 
important step is getting the results from the software and to compare the different 
conditions used and further the project activities. 
 
 CHAPTER 4 
RESULTS & DISCUSSION 
 
4.1 Results 
In this chapter the findings of the user testing will be presented. Graphs Bars and 
charts will be used to support the illustration of the findings. These findings will be 
presented in two sections which are Single User Interaction, Multi – User 
Interaction and followed by the discussion toward the end of this chapter. The 
contents of this chapter will serve as qualitative and quantitative overview of data 
collected during the user testing. With keeping in mind the primary aim of this 
research which is to test the usability of the selected application interfaces on 
Microsoft Pixel Sense platform. Participants were divided into two groups based on 
whether they are going to use the applications as single users or multi-users. 
The analysis of user test will be broken down to three sections as followed: 
4.2 Single User Interaction 
 
4.2.1 Participants Background 
20 random students were recruited for UTP campus to participant as single users. 
The age range of each participant is between 18 and 27 years from both genders. It 
worth mentioning, none of the participants had a prior experience any collaborative 
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Catogrizing Participants Based on Program 
  





Figure 4.5: Distribution of participants based on the experience of use Operating 
Systems. 
 
Duration of using Computer 
6 months - 1 year
1 - 2 years
3- 4 years





 4.2.2 Time Analysis 
The overall length of time spent on the single user test phase was 1 hour, 35 
minutes, 4 seconds [Figure 4-6]. It is also worth mentioning that this time does not 
account for periods when the video recording equipment was turned off if the user 
felt uncomfortable, wanted to ask a question, when the users where being briefed, 
when they were giving their User Interface Satisfaction Questionnaire forms or 
when they were reading on Nondisclosure and Confidentiality Agreement form. On 
average, an extra 5 minutes off the video recording was spent on each user test .If 
the extra time were included, the total time will be nearly 2 hours and 6 seconds. 
The pie chart below [Figure 4-6] shows the breakdown of where time was spent 
during the user tests on each application. 
 
 
Figure 4.6: Summary of total time spent by single users in each application 
 
The primary indicator of efficiency is the task completion time compared with 
average time to measure efficiency and the same approach was adapted for the 
purpose of this project. The total time spent for completing all tasks on Scatter 
Puzzle is 27 minutes and 5 seconds, 46 minutes and 37 seconds on Photo Paint, and 
21 minutes and 21 seconds with Bing “Image”. [Table 6] 
 
  
Table 4.1: Total time spent of user testing 
User Total Time: Average Time: 
Scatter Puzzle 27:05.9 01:21.3 
Photo Paint 46:37.1 02:19.9 
Bing “Image” 21:21.4 01:04.1 
Total: 01:35:04:0 
 
4.2.3 Participants’ performance analysis based on application. 
 
4.2.3.1 Application: Scatter Puzzle 
 
Scatter Puzzle is the first of three application chosen for comparison in this project. 
There were 3 main tasks in this application .The task list consists of all the basic 
action that can be performed by the user in typical scenario. The task list for Scatter 
Puzzle consists of: 
a) Selection which enables the user to adjust the level of difficulty as well as 
selecting objects for the puzzle.  
b) Translation which enables the users to move the puzzle pieces from one 
location to another location.  
c) Rotation which enables the users to rotate the puzzle pieces to his or her best 
view. 
Below is a detailed analysis of success rate in completing the required tasks by each 
user [Table 7]. The table shows that all participants have 84.99% as an average rate 










1 66.6% 11 66.6% 
2 100% 12 100% 
3 100% 13 100% 
4 100% 14 66.6% 
5 33.3% 15 100% 
6 100% 16 100% 
7 100% 17 100% 
8 100% 18 66.6% 
9 100% 19 100% 
10 100% 20 100% 
 
Avg rate 84.99% 
 
1. Time Analysis 
[Table8] compares the time spent by each single user to complete tasks on Scatter 
Puzzle application. It shows that 8 participants spent more time than average time 




















User Time Comparison 
Result 
 
1 01:11.0 Less 11 00:48.0 Less 
2 01:23.0 Less 12 01:10.7 Less 
3 01:17.6 Less 13 01:13.2 Less 
4 02:10.0 More 14 01:28.3 more 
5 02:01.4 More 15 01:13.8 Less 
6 01:30.9 More 16 01:23.9 More 
7 00:48.9 Less 17 01:43.5 More 
8 01:55.2 More 18 01:19.8 Less 
9 00:59.3 Less 19 00:55.6 Less 
10 01:29.4 More 20 01:02.4 Less 
 
More = 8 














 1. Summary of task success rate by each user 
 
 
































Task success rate per user 
User 
 4.2.3.2 Application: Photo Paint 
Photo Paint is the second of the three applications chosen. The Photo Paint task list 
had 9 tasks with 18 activates. Selecting, translation and rotation are the required 
tasks that must performed by the user for this application. The photo paint 
application has three different windows, they are:  
a) Video Window enables user to play video and paint on it at the same time.  
b) Paint Window enables user to select color, paint and erase. 
c) Picture Window enables users to draw on preinstalled pictures.  
Below are in-depth analyses of rate of success in completing tasks as well as the 
time spent by each user to complete the tasks. 
 






1 86.00% 11 50.00% 
2 86.11% 12 33.33% 
3 94.44% 13 94.44% 
4 00.00% 14 66.67% 
5 47.22% 15 91.67% 
6 86.11% 16 91.67% 
7 86.11% 17 43.33% 
8 93.33% 18 61.11% 
9 41.67% 19 73.89% 
10 100.0% 20 58.33% 
 





1. Time Analysis 
[Table10] shows overall participant data of the average and actual task completion 
time for each user com shows. 
 













1 04:02.0 More 11 01:37.6 Less 
2 02:44.8 More 12 01:07.6 Less 
3 01:06.5 Less 13 02:21.3 More 
4 01:50.0 Less 14 02:26.6 More 
5 01:54.1 Less 15 01:59.6 Less 
6 02:04.4 Less 16 02:16.9 Less 
7 03:58.6 More 17 02:18.2 Less 
8 03:08.0 More 18 02:20.6 More 
9 01:33.1 Less 19 03:59.4 More 
10 01:41.7 Less 20 02:06.1 less 
 
More = 8 










 2. Summary of task success rate by each user. 
 






























Task Success Rate Per User 
User 
 4.2.3.3 Application: Bing “Image” 
Bing “Image” is the third of the three applications chosen. The Bing “Image” is 
search engine powered by Microsoft. The application has task list had 3 tasks with 
5 activates. Selecting, translation and rotation are the required tasks that must 
performed by the user in this application. Below are in-depth analyses of rate of 
success in completing tasks as well as the time spent by each user to complete the 
tasks. 






1 75.00% 11 75.00% 
2 100.0% 12 75.00% 
3 100.0% 13 100.0% 
4 100.0% 14 50.00% 
5 75.00% 15 100.0% 
6 75.00% 16 100.0% 
7 100.0% 17 100.0% 
8 50.00% 18 75.00% 
9 100.0% 19 100.0% 












 1. Time analysis 
[Table 12] shows overall participant data of the average and actual task completion 
time for each user com shows. 
 














1 01:30.0 more 11 01:25.8 More 
2 01:48.8 More 12 01:13.8 More 
3 00:31.8 Less 13 00:54.4 Less 
4 00:46.6 Less 14 01:12.7 More 
5 00:49.1 Less 15 00:53.8 Less 
6 00:31.9 less 16 00:45.1 Less 
7 01:09.5 More 17 01:14.5 More 
8 01:09.2 More 18 01:55.3 more 
9 00:45.2 Less 19 00:56.2 Less 
10 01:12.2 More 20 00:35.5 Less 
 
More = 10 








 2. Summary of task success rate by each user 
 
Figure 4.9: Summary of task success rate per User in Bing “Image” application. 
 
 
4.3 Multi – Users  (Pair) Interaction 
 
4.3.1 Participants Background 
10 random students were recruited to perform the experiment as paired for UTP 
campus to participant as Multi - users. The age range of each participant is between 
18 and years from both genders. 
The sane process that was adapted on the Single User phase will be implemented 
on Multi-User phase as well as the participants background study that have been 
previously mentioned on the single users interaction test 
The overall length of time spent on the user testing phase was 54 minutes, [Table 
13]. The pie chart below [Figure 4-10] shows the breakdown of where time was 
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User 




Figure 4.10: Summary of total time spent by multi - users in each application 
Table 4.8: illustration of the overall time spent on Multi-user testing. The average 
time complete all the required tasks application is also included. 
User Total Time: Average Time: 
Scatter Puzzle 14:01.3 02:48.3 
Photo Paint 24:13.8 04:50.8 





4.3.3 Participants’ performance analysis based on application. 
 
4.3.3.1 Application: Scatter Puzzle 
Photo Paint 
24:01.8 
 Below is a detailed analysis of success rate in completing the required tasks by each 
user [Table]. The table shows that all participants have 84.99% as an average rate 
to complete all required tasks in Scatter Puzzle Application. 




Pair 1 100.0% 
Pair 2 83.30% 
Pair 3 100.0% 
Pair 4 83.30% 







1. Time analysis 
[Table 15] shows overall participant data of the average and actual task completion 
time for each user com shows. 
 
Table 4.10: Comparison of the Multi User average spent time to complete tasks. 
Scatter Puzzle 
User Time Comparison result  
Pair 1 02:01.4 Less 
Pair2 02:31.4 Less 
Pair3 03:07.9 More 
Pair4 03:54.1 More 
Pair5 02:26.5 Less  
 
More = 2 
Less   = 3 
 2. Summary of task success rate by each user 
 
Figure 4.11: Summary of task success rate per Pair of users in Scatter Puzzle 
application. 
 
4.3.3.2 Application: Photo Paint 
Below are in-depth analyses of rate of success in completing tasks as well as the 
time spent by each user to complete the tasks. 




Pair 1 45.83% 
Pair 2 83.61% 
Pair 3 66.11% 
Pair 4 65.00% 
Pair 5 80.00% 
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User 
 1. Time analysis 
[Table] shows overall participant data of the average and actual task completion 
time for each user com shows. 
 
Table 4.12: Comparison of the Multi User average spent time to complete tasks. 
Scatter Puzzle 
User Time Comparison result  
Pair 1 03:43.9 Less 
Pair2 05:40.0 More 
Pair3 05:03.9 More 
Pair4 04:33.0 Less 
Pair5 05:13.0 More  
 
More = 3 













 1. Summary of task success rate by each user 
 
 
Figure 4-1: Summary of task success rate per Pair of users in Photo Paint 
application. 
 
4.3.3.3 Application: Bing “Image” 
Below are in-depth analyses of rate of success in completing tasks as well as the 

























Task Success Rate Per User 
User 




Pair 1 100.0% 
Pair 2 100.0% 
Pair 3 87.50% 
Pair 4 62.50% 
Pair 5 100.0% 
 




1. Time analysis 
[Table 19] shows overall participant data of the average and actual task completion 
time for each user com shows. 
 
Table 19: Summary of task success rate per Pair of users in Bing “Image” 
application  
Scatter Puzzle 
User Time Comparison result  
Pair 1 01:56.2 Less 
Pair2 04:27.8 More 
Pair3 02:03.6 Less 
Pair4 02:57.5 Less 
Pair5 04:20.4 More  
 
More = 2 
Less   = 3 
 
 
 2. Summary of task success rate by each pair. 
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User 
 4.4  Discussion 
The primary aim of this research is to evaluate the usability of the selected 
application interfaces on Microsoft Pixel Sense platform. Usability is about 
effectiveness, satisfaction and efficiency, bearing in mind these measurements, the 
findings outlined in this section will be applicable for evaluating the usability of the 
chosen applications interfaces. Effectiveness is measured by success rate of each 
task. 
The findings indicated that on average, every participant found the tasks were less 
difficult in observation, this suggests satisfaction with task completion. When a task 
is being completed, in the beginning frustration or tension of that task will be 
renewed in participants’ awareness. Thinking about it later when frustration and 
tension have gone after completing tasks, they will appear easier as soon as they 
run through the participants’ mind, thus the satisfaction felt in completion of a task 
controls the thought of it being difficult. This is why the User Interface Satisfaction 
Questionnaire has been considered for this study. 
Single user applications expect only a single stream of input coming from a single 
person. In a multi-user setting, these applications cannot disambiguate what 
commands come from what person, nor can they make sense of overlapping 
commands and/or command fragments that arise from simultaneous user activities. 
In shared window systems, confusion arising from simultaneous user input across 
workstations is often regulated through a turn taking wrapper interposed between 







 CHAPTER 5 
CONCLUSION  
 
5.1 Summary of Findings 
From the work carried out herein it was observed that Scatter Puzzle is the most 
usable application among the other two. Over course of conducting the experiment, 
on average participants took longer time completing tasks list Photo Paint 
application than both of Scatter Puzzle application and Bing “Image”. 
In term of task difficulties in single user phase, on average participants score 
84.99% rate of success in Scatter Puzzle, 71.36% rate of success in Photo Paint and 
87.50% rate of success in Bing “Image” which shows Photo Paint is the hardest 
application comparing to the other two applications. 
In term of task difficulties in multi user phase, on average participants score 
89.98% rate of success in Scatter Puzzle, 68.11% rate of success in Photo Paint and 
90.00% rate of success in Bing “Image” which shows Photo Paint is the hardest 
application comparing to the other two applications as well. 
The outcomes of this experiment are showing that the Scatter Puzzle and Bing 
“Image” application are quite satisfying, in terms if interface and their interaction to 
participants commands. On the other hand, the Photo Paint application is quite 
vague, instructions are not properly given to the user, and its response to the 
process of human commands is leggy. 
5.2 Further Research 
Due to time constraints only three applications were included in the research. A 
significant amount of further research could be conducted; this would include a 
much larger sample size, as fifteen users, more usability evaluation techniques for 
comparative work. A revision of the Research Design would be necessary for 
further study however further research would serve as a continuation of the work 
outlined in the report. 
 
 5.3 Suggested Improvements 
In this part of the report, the recommendation will be proposed for the application 
interfaces based on the findings of the study. The suggestion as follow: 
1. Icons should be added to all applications to indicate flow of operation which 
would be useful to help ease of interaction between application interfaces and users. 
2. Interactively can be improved. 
3. Descriptions should be added to each one of the buttons for easier 
interacting. 
4. The paint photo needs some elaboration on it functionality before using. 
5. Processing time for Photo Paint application has to be optimized. 
6. Photo Paint application user interface has to be improved to be more user-
friendly. 
7. All applications must have a help button for users to see a guide or an 
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 Appendix I: Single User Test Results 





























1 66.6% 01:11.0 75.00% 83.33% 100% 04:02.0 75.00% 01:30.0 01:17.2 
2 100% 01:23.0 75.00% 83.33% 100 % 02:44.8 100.0% 01:48.8 01:58.9 
3 100% 01:17.6 100.0% 83.33% 100 % 01:06.5 100.0% 00:31.8 00:58.0 
4 100% 02:10.0 0.000% 0.000% 0% 01:50.0 100.0% 00:46.6 01:35.5 
5 33.3% 02:01.4 75.00% 66.67% 0% 01:54.1 75.00% 00:49.1 01:34.9 
6 100% 01:30.9 75.00% 83.33% 100 % 02:04.4 75.00% 00:31.9 01:22.4 
7 100% 00:48.9 75.00% 83.33% 100 % 03:58.6 100.0% 01:09.5 01:59.0 
8 100% 01:55.2 100.0% 100.0% 80% 03:08.0 50.00% 01:09.2 02:21.1 
9 100% 00:59.3 75.00% 50.00% 0% 01:33.1 100.0% 00:45.2 01:05.9 
10 100% 01:29.4 100.0% 100.0% 100 % 01:41.7 100.0% 01:12.2 01:27.8 
11 66.6% 00:48.0 100.0% 50.00% 0% 01:37.6 75.00% 01:25.8 01:17.1 
12 100% 01:10.7 100.0% 0.000% 0% 01:07.6 75.00% 01:13.8 01:10.7 
13 100% 01:13.2 100.0% 83.33% 100 % 02:21.3 100.0% 00:54.4 01:29.6 
14 66.6% 01:28.3 100.0% 0.000% 100 % 02:26.6 50.00% 01:12.7 01:42.5 
15 100% 01:13.8 75.00% 100.0% 100 % 01:59.6 100.0% 00:53.8 01:22.4 
16 100% 01:23.9 75.00% 100.0% 100 % 02:16.9 100.0% 00:45.1 01:28.6 
17 100% 01:43.5 0.000% 50.00% 80% 02:18.2 100.0% 01:14.5 01:45.4 
18 66.6% 01:19.8 100.0% 83.33% 0% 02:20.6 75.00% 01:55.3 01:51.9 
19 100% 00:55.6 75.00% 66.67% 80% 03:59.4 100.0% 00:56.2 01:57.1 
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Pair 1 100.0% 02:01.4 62.50% 25.00% 50.00% 45.83% 03:43.9  100.0% 01:56.2  
Pair 2 83.30% 02:31.4 87.50% 83.34% 80.00% 83.61% 05:40.0 100.0% 04:27.8 
Pair 3 100.0% 03:07.9 75.00% 83.34% 40.00% 66.11% 05:03.9 87.50% 02:03.6 
Pair 4 83.30% 03:54.1 100.0% 75.00% 20.00% 65.00% 04:33.0 62.50% 02:57.5 
Pair 5 83.30% 02:26.5 75.00% 75.00% 90.00% 80.00% 05:13.0 100.0% 04:20.4 
    
